Holographic Renormalization Group (RG) in nine dimensions is considered. The d8 holographic conformal anomaly is found. It should correspond to d8 CFT in AdS 9 /CFT 8 correspondence. The comparison of holographic and QFT anomalies in d8 de Sitter space is done. It may give the indication for rigorous AdS 9 /CFT
The Hamilton-Jacobi formalism in higher dimensions provides the interesting formulation of holographic RG [1] (for related works, see [2, 3] ). This is extremely useful in the study of RG flows [4] (and references therein) from SG side in AdS/CFT correspondence [5] . In particulary, such investigation gives the possibility to use the solutions of multi-dimensional (gauged) supergravity in order to describe RG flows in dual CFT living on the boundary of corresponding AdS spacetime. One of the quantities playing the important role in AdS/CFT correspondence [5] is holographic conformal anomaly [6] . For example, the comparison of holographic and QFT conformal anomalies helps in the explicit identification of boundary CFT 4 with the corresponding SG dual. Moreover, the holographic RG is the only known way to get the non-perturbative conformal anomaly (which is actually impossible to do in frames of usual perturbative QFT). The maximally SUSY Yang-Mills theory is the only exclusion from this rule: here QFT calculation for exact, non-perturbative result is possible.
It is known quite a lot about AdS/CFT correspondence in dimensions below 8, say, about AdS 7 /CFT 6 , AdS 5 /CFT 4 or AdS 3 /CFT 2 set-up (see review [8] and refs. therein). The corresponding exact CFTs in dimensions 2,4,6 are explicitly constructed. It would be really unnatural to expect that Nature is not symmetric and that ,say, AdS 9 /CFT 8 correspondence and corresponding exact CFT do not occur. Hence, it would be of great interest to extend the corresponding results to higher dimensions: d9, d11 (where M-theory is presumbly residing) 5 . As one step in this direction one can calculate the 4 The brane quantum gravity presumbly may be included into this identification as next-to-leading effect [7] .
5 Despite some attempts d8 CFT is not constructed yet explicitly. The multiplet of CFT 8 could be one including rank 3 (with 3 vector indeces and maybe anti-symmetric) tensor field. We need to consider what is the low energy effective theory in D7-brane. Let us consider the situation where N branes are piled up. If a (open) string connect two branes, the string corresponds to vector field in the low energy and the field contains N 2 components, which correspond to N = 4 Yang-Mills theory in 4 dimensions. If strings with junction (3 strings with one vertex) connect 3 branes, it corresponds to rank 2 tensor field with N 3 components, which lead to CFT 6 . If strings (or maybe strings with two junctions or verteces) connect 4 branes, it would correspond to rank 3 tensor field with N 4 components, which would correspond to CFT 8 . Note that the number of the vector indeces corresponds to the directions from one fixed brane to the other branes, then the number of the indeces is the number of the connected branes minus one. Another way of doing things could be to start from d10 supergravity, to compactify it to 8 dimensions and to try to construct something like modified 8d vector multiplet. Clearly, it is not an easy holographic conformal anomaly in higher dimensions. In the present Letter, starting from the systematic prescription for solving the Hamilton-Jacobi equation (i.e. flow equation) given in [9] , we will perform such a calculation in eight dimensions. 6 First, we briefly review the formulation discussed in [1, 9] . One starts from d + 1 dimensional AdS-like metric in the following form
where
where R and K µν are the scalar curvature and the extrinsic curvature on Σ d respectively. K µν is given as
In the canonical formalism, L d+1 is rewritten by using the canonical momenta Π µν and Hamiltonian density H as
The equation of motion for Π µν leads to
task. 6 The very interesting attempt based on counterterm method to calculate d8 conformal anomaly has been performed in ref. [10] . However, the explicit result was not obtained there. Moreover, it is known [3] that counterterm method in higher dimensions may lead to some ambigious result.
The Hamilton constraint H = 0 leads to the Hamilton-Jacobi equation (flow equation)
One can decompose the action S into a local and non-local part discussed in ref. [1] as follows
Here S loc [G(x)] is tree level action and Γ contains the higher-derivative and non-local terms. In the following discussion, we take the systematic method of ref. [9] , which is weight calculation. The S loc [G] can be expressed as a sum of local terms
The weight w is defined by following rules;
Using these rules and (6), one obtains the equations, which depend on the weight as
The above equations which determine
Thus one can solve (11) as
Setting
where Λ is the bulk cosmological constant and the parameter l is the radius of the asymptotic AdS d+1 , we obtain W and Φ as
To obtain the higher weight (w ≥ 4) local terms related with conformal anomaly, we introduce a local term [L loc ] 4 as follows
Here X, Y and Z are some constants determined by (12) . The calculation of [{S loc , S loc }] 4 was done in [9] as
Using them, one can calculate
The weight d flow equation (13), which is related with the conformal anomaly in d dimensions [1, 9] , is written by
This G µν δΓ δGµν can be regarded as the sum of conformal anomaly W d and the total derivative term ∇ µ J µ d in d dimensions. Thus we rewrite (21) as following
Here κ 2 is d + 1 dimensional gravitational coupling. Using the above relation, one can get the holographic conformal anomaly in 4 dimensions from (18):
This agrees with the result in Refs. [6] calculated by various methods (using AdS/CFT duality). Further, the above calculation can be extended to include dilaton (a scalar). Note that holographic conformal anomaly for the presence of dilaton turns out to be scheme-dependent [3] . The conformal anomaly in 6 dimensions is calculated from (20) as
which coincides exactly with 6 dimensional conformal anomaly in [6] . Above discussions have already been performed in Ref. [9] .
The local terms of weight 6: [L loc ] 6 is assumed to be
Adding above terms to (20), we obtain
For d ≥ 8, from [{S loc , S loc }] 6 = 0, if one neglects the total derivative terms, the coefficients a, b, c, e, f, g, h, j are
We can also consider d = 8 case in the same way. In d = 8 case, one obtains Y, a, b, e, f, g, j in (19) and (27) 
As one can see already in eight dimensions (and omitting total derivative terms) the explicit result for holographic conformal anomaly is quite complicated. It is clear that going to higher dimensions it is getting much more complicated.
As an example, we consider de Sitter space, where curvatures are covariantly constant and given by
Here l is the radius of the de Sitter space 7 and it is related to the cosmological constant Λ by Λ = . By putting d = 8 in (30) and substituting the Of course, the above relation gives only the indication (the numerical factor is definitely wrong) as we considered only scalar-spinor part of nonconformal multiplet. On the same time it is known that for AdS 7 /CFT 6 correspondence the tensor multiplet gives brane CFT while for d4 the gauge fields play the important role (super Yang-Mills theory). As far as we know the rigorous proposal for d8 brane CFT does not exist yet. However, it is evident that not only scalars and spinors but also other fields will be part of d8 CFT. It would be extremely interesting to construct the candidate for such theory. Then the above d8 holographic anomaly may be used to check the correctness of such proposal.
